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Abstract
We provide a correct derivation of an explicit formula, based on a known generating function, to
calculate the Whitney numbers of the second kind for the star poset.
c© 2007 Elsevier Ltd. All rights reserved.
Let Wn(X)be the generating function for Wn,k , the Whitney numbers of the second kind for
the star poset [2], (Sn,≤); then Wn(X) = ∑∞k=0 Wn,kX k [2]. This function has a solution [2,
Formula 4.3]:
Wn(X) =
n−1∑
k=0
n−1−k∑
t=0
k+1∑
j=0
(
n − 1
k
)(
n − 1− k
t
)
s(k + 1, j)(−1)t+k+ j+1X2t+k+ j−1, (1)
where s(n, k) denotes the signed Stirling number of the first kind. By comparing coefficients, an
explicit formula [2, Theorem 4.4] is given as follows:
Let
L = min{n − 1, i + 1}, (2)
for k ∈ [0, L], Tk = min{0, d(i − 2k + 1)/2e}, (3)
Sk = min{n − 1− i, d(i + 1− k)/2e}. (4)
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Then
Wn,i =
L∑
k=0
Sk∑
t=Tk
(n
k
)(n − k
t
)
s(k + 1, t)(−1)t+i . (5)
Eqs. (3)–(5) are incorrect. For example, it is not hard to show that with Eq. (5), W1,0 = 0
and Wn,0 = −n for all n ≥ 2, while the correct value is 1 for all Wn,0, n ≥ 1. In fact, several
mistakes were made in deriving Eq. (5) from Eq. (1). We now give an explicit formula that
computes Wn,i ’s correctly based on the generating function as shown in Eq. (1), by finding the
coefficient of X i in Eq. (1).
By the first summand of Eq. (1), we have 0 ≤ k ≤ n − 1. By the second and the third
summands of Eq. (1), t ≥ 0, j ≥ 0, and hence k − 1 ≤ i, when setting i = 2t + k + j − 1 (see
Eq. (1)), i.e., k ≤ i + 1. Therefore, 0 ≤ k ≤ L = min{n − 1, i + 1}.
We now derive the lower bound of t, an integer. By the second summand of Eq. (1), t ≥ 0.
Moreover, since i = 2t + k + j − 1, we have j = i − 2t − k + 1. By the third summand of Eq.
(1), j ≤ k + 1, and thus, 2t ≥ i − 2k, i.e., t ≥ i−2k2 . Since, for all real x and integer n, by [1,
Eq. 3.7(c)], n ≥ x ≡ n ≥ dxe, we have t ≥ d(i − 2k)/2e. Combining the two cases, we have
t ≥ Tk = max{0, d(i − 2k)/2e}.
To derive the upper bound for t, based on the second summand of Eq. (1), t ≤ n − k − 1.
By the third summand of Eq. (1), j ≥ 0, we thus have 2t ≤ i − k + 1, based on the fact that
j = i − 2t − k + 1, i.e., t ≤ i−k+12 . Since, for all real x and integer n, by [1, Eq. 3.7(d)],
n ≤ x ≡ n ≤ bxc, we have t ≤ b(i − k + 1)/2c. Combining the above two cases, we conclude
that t ≤ Sk = min{b(i − k + 1)/2c, n − k − 1}.
Finally, we replace the occurrences of j in Eq. (1) with i−2t−k+1, resulting in the following:
Theorem. The Whitney numbers of the second kind for the star poset are given as follows.
Let
L = min{n − 1, i + 1},
for k ∈ [0, L], Tk = max
{
0,
⌈
i − 2k
2
⌉}
, and
Sk = min
{
n − 1− k,
⌊
i + 1− k
2
⌋}
.
Then, for all n ≥ 1, 0 ≤ i ≤ b 3(n−1)2 c, height of the star poset (Sn,≤) [2, Corollary 2.13],
Wn,i =
L∑
k=0
Sk∑
t=Tk
(
n − 1
k
)(
n − 1− k
t
)
s(k + 1, i − k + 1− 2t)(−1)i+2−t .
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